

45. Mounting in accordance with claim 44, wherein said erosion-resistant fiber mat 
sections have wave-shaped tongues and said swelling mat sections are pressure-resistant 
swelling mat sections with wave-shaped cutouts. 



Claims 23 to 45 are in this application and are presented for consideration. Claims 1 to 
22 have been canceled. The new claims present subject matter similar to the original claims, 
but in a different form. 

The specification and claims have been amended in order to place this application in 
better form. The reference to claims in the specification has been deleted or amended. 
Appropriate headings have been added. No new matter has been added. 

Favorable action on the merits is respectfully requested. 
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Docket # 67066 

PROCESS FOR HOLDING AND INSULATING CERAMIC 

MONOLITHS 
ilN A MOTOR VEHICLE EXHAUST GAS UNIT 
INCLUDING MOUNT MANUFACTURED 
ACCORDING TO THIS PROCESS 

The present invention pertains to a process for holding or mounting and insulating 
ceramic monoliths in a motor vehicle exhaust gas unit, with a housing (pipe or half shells) 
preferably having a nonround (e.g., oval or triangular) cross section and with one or more inner 
ceramic monoliths of a corresponding cross section, wherein the ceramic monolith is wrapped 
with a mounting mat and is mounted in the housing and the mounting mat may have at least one 
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swelling mat, which is a mixture of ceramic fibers, expanded mica and organic binder. The 
present invention also pertains to a mount itself manufactured according to the above-described 
process. 



Mainly^ swelling mat - a mixture of ceramic fibers, vermiculite micas and organic 
binders - is currently used to hold and insulate ceramic monoliths in motor vehicle exhaust gas 
units. The felt mat is wrapped around the monoliths and is pressed in height and thickness by 
m insertion and closing the housing (or by pushing into a pipe or wrapping around with an open 
! y pipe and tensioning and closing the pipe). As a result, the swollen mat builds up a compressive 
lOK strength against the monolith and the housing and holds the ceramic monoliths in the exhaust 

C3 gas unit by fiiction between the monolith and the swelling mat, on the one hand, and between 

00 

C3 the housing and the swelling mat, on the other hand, under load exerted by the forces occurring 
§3 during the operation (pressure loss on the monolith, acceleration forces on the system). When 
the temperature rises during the operation, the holding forces of the swelling mat increase due 
15 to the thermal tensioning of the vermiculite against the ceramic fibers. The pressing of the 

swelling mat increases with rising temperature and also with increasing fiiction. This Sanctions 
very well in the case of round catalytic converters with uniform, circular gap. The swelling mat 
becomes adjusted with rising temperature considerably more than what the system loses in 
tension due to the housing pipe widening against the monolith due to thermal expansion. 
20 However, geometrically more unfavorable shapes, such as triangles, polygons and flat ovals. 



so-called racetracks, are also used besides round monoliths to utilize the free cross sections in 
the tunnel of a vehicle bottom for the largest possible cross-sectional areas of the monolith (to 
minimize the pressure loss). 

In the case of such cross-sectional shapes, the rigidity of the housing is usually not 
sufficient during assembly or even during the operation to maintain a constant mounting gap 
for the swelling mat. Expansion by elasticity takes place in the larger radii or in the flatter areas 
of the housings during assembly and widening additionally takes place during the operation due 
to the increased pressing of the swelling mat under f elevated^ temperature. This leads to a 
nonuniform pressure distribution on the circumference. The highest pressures and consequently 
the strongest holding forces are generated in the small radii of the cross section and the gaps 
increase at the large radii. However, the erosion resistance of the swelling mat decreases with 
increasing gaps. It becomes susceptible to gas pulsations penetrating into the swelling mat and 
to vibrations. The mica grains practically become detached from the composite and break apart 
the fibers located next to them in the case of small swelling mat thicknesses and very high loads 
(accelerations, pulsations, temperatures, and rates of temperature change). They create small 
cavities for themselves in the mat, which become increasingly larger during the fiirther operation 
and finally lead to the emptying of the mat, to the formation of a nonpurified exhaust gas bypass 
flow around the monolith and ultimately to the separation of the monolith with complete failure 
of the system. 



To take the above-mentioned problem fundamentally into account, it is proposed 
according to DE 296 1 1 788 Ul that more erosion-resistant mat inserts, namely, SaflBl inserts, 
be used in the larger radii of oval housings and monoliths in the case of a composite mat, while 
the aforementioned swelling mat material can be maintained in the smaller radii as before. To 
5 save expensive Saffil in less critical areas, each Saffil insert has recesses or grooves, which 

extend flush end to end with corresponding projections or tongues of swelling mat sections, in 
the axial center of the patchwork mat. These individual mat sections are held together by an 
adhesive tape. The drawback is the sharp-edged, rectangular cut of the tongue-and groove 
y3 connection at the joints, which continues to be associated with problems in terms of erosion at 
10^^; the projecting comers of the swelling mat and the tongues. Furthermore, difficulties arise in 
connection with handling and assembly, namely, the problem of projecting comers being caught 
^ and of these comers being folded over during the mounting in the half shell or in a tubular 

Bg housing. Another drawback is the fact that a large amount of waste of the expensive Saffil 
inserts is generated when the inserts are cut out of a basic mat of the corresponding material. 
I5r^ This also applies to the waste generated during the cutting out of the swelling mat sections. 

The applicant's own patents DE 38 35 841 ("Soft Intermediate Ring at the End of or 
Between the Monoliths," EP 0 387 422 ("Ceramic Ring") and EP 0 472 009 ("Wire Mesh 
Between the Monoliths") shall be referred to concerning other prior art. Both intermpted 
swelling mats in mounts with a plurality of monoliths and setback swelling mats with edge 
20 protection arranged in fi-ont of them are described in these patentsram H|:ii he edge protection 
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also consists of fibrous material with sealing function. The use of other materials at the 
transition between the monoliths in the swelling mat mount in the form of an inner swelling mat 
protection or of a completely different elastic part is also described there. 

Based on the above-mentioned state of the art, the object of the present invention is to 
provide a process for holding and insulating ceramic monoliths in a housing of an exhaust gas 
unit of a motor vehicle of the type described in the introduction as well as such a holder or 
mount itself, which fprocess and holder} reliably prevent or at least niinimize erosions in defined 
areas during the operation of the exhaust gas unit by means of simple measures. 

This object is accomplish e d by a proc e ss of tlt e t ype described in claim 1. 

Advantageous vai ' iants o f the pr o cess a r e describ e d in subclaims 2 tlxrough 16. 

Expedient mounts and holders of ce r amic mon o liths in a mot o r vehicl e e xliaust gas 
[purifica t ion] housing are characterized by the fea t ures acc o rding t o claims 17 t hrough 22. 

The essence of Si^iilpii the present invention-irthat the mounting mat and/or the 
housing are designed chemically and/or structurally by the use of specific individual or 
combined measures for minimizing the erosion at least in the areas at risk of erosion or in the 



areas in which damage has occurred. 

The mounting mat is built up, in particular, of a plurality of layers and of at least two 
layers, wherein the individual layers are selected and/or cut in the proper configuration 
corresponding to the local function of the layer during the operation for minimizing the erosion 
5 of the mounting mat as a whole with respect to the material used. 

Fiber felts and/or fabric mats, which are assigned to at least one of the following 
jj^ materials or product groups, are preferably used as the temperature- and oxidation-resistant 
Jl individual mats of the mounting mat: 

- leached glass, 
10= - quartz glass, 

^ - aluminum oxide, 

J - mixtures of aluminum oxide and silica, 

- certain boron and/or zirconium contents. 

An individual mat consisting of ceramic fiber fabric, which is composed of the above- 
1 5 mentioned materials, may be used as the preferably inner layer of the mounting mat facing the 

monolith. 

A wire mesh, which is cut preferably narrower in the axial extension than the rest of the 
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mounting mat, is preferably used as the inner support of the mounting mat. 

Local, erosion-minimizing areas of thickened material may be introduced into or applied 
to the individual mat, in which case the individual mat may have indentations or perforations 
in the area m which the areas of thickened material are introduced or applied, and the said 
indentations or perforations fit the areas of thickened material in a positive-locking manner, so 
that a flat top side is formed in the installed or inserted state of the areas of thickened material 
and thickness and pressure compensation is brought about as a result. 

Fibers with a thickness of 6 to 12 ^m are preferably used in individual mats in order to 
avoid health hazards during processing due to the respirability of fibers that are too fine and the 
skin irritation caused by fibers that are too thick. 

Fiber mats which are designed for high and/or low operating temperatures of the 
exhaust gas unit may be used as the individual mat. 

However, swelling mats, which are especially a combination of swelling and fiber mat 
sections arranged one behind the other, in which the connection joint of the individual swelling 
and fiber mat sections have a wavy shape, are also used as the individual mat. 

In particular, an individual mat or the mounting mat is impregnated at least in the areas 



at risk of erosion before they are wrapped around the ceramic monolith, the impregnation being 
performed on the side of the mat facing the monolith with diluted, heat-resistant adhesives made 
able to penetrate by means of a wetting agent, which are assigned to at least one of the 
following product groups: 

Colloidal solution of silicic acid dissolved in water, 

water glass, 

alkali siliconates, e.g., potassium methyl siliconate, 
monoaluminum phosphate solution, 
aluminum chromium phosphate solution. 

The adhesive is diluted during the impregnation to the extent that binder is present only 
in the contact areas between the fibers and optionally between the fibers and the mica. 

In addition or as an alternative to this, the mounting mat may also be bonded to the 
ceramic monolith and/or the housing with a temperature-resistant mat adhesive, in which case 
the mat adhesive is applied to the inside of the housing and/or to the ceramic monolith and the 
mounting mat is inserted and mounted wet in the housing. 

A mat adhesive used is assigned especially to one of the above-mentioned product 

groups. 



8 



The holding forces between the mounting mat and the housing are preferably brought 
about in a specific manner by positive locking, especially by increasing the surface roughness, 
before or during the assembly of the exhaust gas unit. 

The surface roughness is increased, in particular, by milling or etching in rough areas, 
optionally by the use of a mat binder. 

A pre-assembled phenolic resin adhesive film may be arranged on the outside of the 
mounting mat and inserted together with the mounting mat and it can bind on the inside of the 
housing during the operation of the exhaust gas unit during heating on the outside. 

A multilayer mat, which is designed for the fiinction during the operation of the exhaust 
gas unit, is used especially as a mounting mat in a special mounting of a ceramic monolith in a 
preferably nonround (e.g., oval or triangular) housing (pipe or half shells) of a motor vehicle 
exhaust gas unit, using a mounting mat having at least one swelling mat, in which case different 
swelling mats (with expanded mica) and/or fiber mats (without expanded mica or without 
granular components) may be provided on the inside and on the outside. 

If the mounting mat has one or more fiber mats, the latter are preferably designed as 
shear-resistant mats. 



/ # 



A shear-resistant fiber mat has, in particular, oblique feh fibers, which extend at a flat 
angle of 5 to 60** fi-om the underside to the top side of the mat and the ends of the felt fibers 
are bonded to the interfaces or to the underside and the top side of the mat. 

As an alternative, a shear-resistant fiber mat may also have fibers that are arranged in 
loops over the thickness of the mat, in which case the loops are in contact with and are bonded 
to the top side and the underside of the mat. 

An individual mat or the mounting mat itself is preferably composed in the 
circumferential direction of a ceramic monolith of swelling mat sections and intercalated fiber 
mat sections without granular components and without expanded mica, which are associated 
with the areas at risk of erosion, in which case the connection edges between the swelling mat 
sections and the fiber mat sections have a joint in a wavy shape and the mounting mat preferably 
faces the monolith. 

The erosion-resistant fiber mat sections have wave-shaped tongues, while the pressure- 
resistant swelling mat sections have correspondingly wave-shaped cutouts. 

The above-mentioned wave-shaped cut is a shape of a blank that is presented as a new 
cut here and it substantially differs fi"om the sharp-edged, rectangular type of blank according 
to DE 296 1 1 788 Ul which was hitherto used. Since it is required for durable systems that the 



10 



/ 4 



joint be closed on the circumference, the length of the mat is selected to be such that it projects 
over the circumference (by about 3 mm) and is axially compressed at the joint during assembly 
as a result. Wave-shaped teeth are substantially more reliable in the process than a sharp-edged 
tongue-and-groove connection, because they engage one another better, the crumbly ends of 
5 the mat do not break off any longer, and projecting tips are no longer hung up during the 

closing of the half shells or during pushing into a jacket tube with the subsequent displacement 
and doubling of the mat in these areas. The shape of the wave-shaped teeth is selected to be 
such that the radii of the individual blanks engage one another and the mats, lying in contact 

|jS with one another, can be cut out of the web-shaped raw material without cutting waste (cutting 

is 

10 fiU with a knife). 



L As was mentioned above, a preferred embodiment is a multilayer mounting mat, whose 

3 i: : 

3; individual layers are tailored to the function during the operation of the exhaust gas unit. For 
□ example, different swelling mats and/or fiber mats may be provided on the inside and on the 
outside. Depending on the problems that occur, mats with high elasticity, high erosion 
1 5 resistance, swelling ability at low temperatures, swelling ability at high temperatures, resistance 

to extremely high temperatures or binders for defined temperatures over the extension of the 
mat (local) or in the depth of the mat (inner, outer or intermediate layer) are combined in order 
to obtain optimal function at an acceptable cost. 



Especially preferable is, in particular, the bonding of the mats to the monolith and the 
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housing during the operation by means of suitable resin systems on the mside and/or the outside 
or the increasing of the friction by preparing the surface before or during the assembly (positive 
locking due to rough areas - milled-in or etched-in roughness, possibly with mat binder) to 
increase and stabilize the holding forces of the monolith. 



5 An at least optional impregnation of the swelling mats and fiber mats to further increase 

the erosion resistance without a substantial reduction in elasticity is significant. 

If fiber mats are present in a mounting mat, the fiber mats have a high shear resistance 
m in order to transmit holding fiDrces fix>m the transition surfaces of the monolith to the mat and 
JE from the sheet metal jacket to the mat. Prior-art fiber mats are manufactured by laying the 
10 fibers layer by layer and subsequent needling or bonding. Interfaces, via which the mat slips 

S apart, are formed over the height of the mat m the process. Mats according to the present 
invention are characterized by a different laying of the fibers and a different bonding of the mat. 
The individual fibers preferably extend at a flat angle of about 5° to 60** from the underside to 
the top side of the mat in order to make possible the bonding of the fibers ends at the interfaces 
15 in an optimal manner and yet to bring about a sufficient elasticity in the middle. Another 

possibility of achieving the elasticity and the shear resistance of a fiber mat is the design with 
loops, which are in contact with the top side and the underside. 



The present h t vcntion will be described in greater detail below o n t he basis o f exemplary 
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embodiments with reference to the drawings attached, in wliich 
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Figure 1 shows a four-layer mounting mat built up according to the present invention for 
holding and insulating ceramic monoliths in a tubular housing of oval cross 
section for a motor vehicle exhaust gas unit m a planar or unwrapped schematic 
perspective view; 



Figure 2 shows the perspective view of the two oval ceramic monoliths to be introduced 
into the oval tubular housing: 



Figure 3 shows a perspective exploded view of the mounting mat according to Figure 1; 



Figure 4 shows a two-layer mounting mat built up according to the present invention in 
20 a view similar to Figure 1; 
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Figure 5 shows the mounting mat according to Figure 4 in a perspective exploded view 
similar to Figure 3;| 

Figure 6 shows a three-layer mounting mat built up according to the present invention, 
5 which is similar to that shown in Figures 1 and 4; 



m Figure 7 shows the mountmg mat according to Figure 6 in a perspective exploded view 

... 

flU similar to Figures 3 and 5;| 

m 

tr: s 

00 

%^ Figure 8 shows another two-layer mounting mat in a view similar to Figure I7I 

i 

1 0 p Figure 9 shows an exploded view of the two-layer mounting mat according to Figure 8;| 

i 



Figure 10 shows another three-layer mounting mat similar to Figure 67 

Figure 1 1 shows an exploded view of the mounting mat according to Figure 10; 

15 Figure 12 shows a schematic perspective view of a tubular housing with a surface 

roughened up on the inside; 
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shows another multilayer mounting mat in a view similar to Figure I;! 

shows the raw material of a fiber mat immediately after a wave-shaped cut to 
represent the blank without waste of material due to clippings; 

shows a schematic sectional view of a multilayer mounting mat^l 

shows the cross section of the oval tubular housing with mounted multilayer 
mounting layer according to Figure 13 and ceramic monolith according to 
Figure 2i 

schematically shows the partial top view of another second layer of a mounting 
mat accordmg to Figure 7, where the arrangement of the blank with a small 
amount of clipping waste is shown corresponding to Figure H;! and 

shows a schematic axial section of an exhaust gas unit according to the present 
invention, in which a mounting mat for two ceramic monoliths in an oval tubular 
housing with oblique felt fibers bonded at the end is shown above the axial 
center line and a mounting mat with fibers in the form of loops is shown under 
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the axial center line. 



l^^fi ^g to the drawingsj^;;^^^!!!!, a mount for holding and insulating two ceramic 
monoliths 1, 2 of an oval cross section, which are arranged one behind the other, comprises 
according to Figure 2 a mounting mat 4 in a correspondingly oval tubular housing 3 of a motor 
vehicle exhaust gas unit 20. 

As is shown in principle in Figure 18, the mounting mat 4 is wrapped around the two 
ceramic monoliths 1, 2 and it correspondingly holds the ceramic monoliths 1, 2 in the tubular 
housing 3. 

The mounting mat 4 and/or the tubular housing 3 has/have a special design and/or is/are 
specially treated chemically as will be specifically described below at least in the areas at risk 
of erosion A of a mounted mounting mat during the operation of the motor vehicle exhaust gas 
unit or in the areas in which damage has occurred. 

Especially with reference to Figures 1 through 17, the mounting mat 4 has a multilayer 
design and consists of at least two layers, wherein the material of the individual layers is 
selected corresponding to the function of the layer during the operation and is optionally cut 
in the proper configuration and/or the material is thickened. 

16 



Fiber felts and/or fabric mats which are assigned to at least one of the following materials 
or product groups are used as temperature- and oxidation-resistant individual layers or 
individual mats of the mounting mat 4: 

leached glass, 

quartz glass, 

aluminum oxide, 

mixtures of aluminum oxide and silica, 
certain boron and/or zirconium contents. 

Ceramic fiber fabrics as well as swelling mats which are a mixture of ceramic fibers, 
expanded mica and organic binder are also used as individual layers. 

Wire mesh 21 or ceramic fabrics which are cut narrower in the axial extension of the 
mount than the rest of the mounting mat 4 may be used for support. 

Areas of thickened material 22, 23 may be locally introduced into or applied to the 
individual layer as an erosion protection, in which case the individual mat may have indentations 
or perforations 24, which fit the areas of thickened material in a positive-locking manner, in the 
area in which the areas of thickened material 22, 23 are introduced or applied. 
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Fibers with a thickness of 6 to 12 jim are used in the individual mats. 

A combination of swelling and fiber mat sections 5, 7 may be provided as individual 
mats, in which case the connection joint of the individual swelling and fiber mat sections has a 
wavy shape 11. 

The individual mat or the mounting mat 4 may be impregnated at least in the areas A 
at risk of erosion before being wrapped around the ceramic monolith 1, 2, the impregnation 
being performed on the side of the mat facing the monolith with diluted, heat-resistant 
adhesives, which are made able to penetrate by means of a wetting agent and are assigned to 
at least one of the following product groups: 

Colloidal solution of silicic acid dissolved in water, 

water glass, 

alkali siliconates, e.g., potassium methyl siliconate, 
monoaluminum phosphate solution, 
aluminum chromium phosphate solution. 

The adhesive is diluted during the impregnation to the extent that binder is present only 
in the contact areas between the fibers and optionally between the fibers and the mica. 

The mounting mat 4 may be bonded to the ceramic monolith 1, 2 and/or to the tubular 
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housing 3 with a temperature-resistant mat adhesive, in which case the mat adhesive is applied 
to the inside of the tubular housing 3 and/or to the ceramic monolith 1, 2 and the mounting mat 
4 is inserted and mounted wet in the tubular housing 3. 

The mat adhesive belongs to the product group of the adhesives that are used for 
impregnation. 

With special reference to the embodiment variant accordmg to Figures 1 and 3, a four- 
layer mounting mat 4 is provided, whose lowermost layer facing the tubular housing 3 is a 
swelling mat 6, which is designed for a low temperature with corresponding mica contents m 
the swelling mat such that sufficient expansion of the swelling mat takes place already at a low 
operating temperature. 

The above-mentioned swelling mat 6 is joined by another swelling mat 5, which is 
designed for a higher operating temperature with a smaller mica content in the swelling mat. 

The swelling mat 5 is jomed on the inside by a layer of a ceramic fabric 20, which forms 
an erosion protection means. 

The above-mentioned three individual layers may also be fiber mats, which are designed 
for low and higher operating temperatures corresponding to the layers 6 and 5 and for erosion 
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protection corresponding to layer 20, 

A wire mesh 21 acting as a support for the above-mentioned three layers, which may 
also be a ceramic fabric, is provided as the fourth layer of the mounting mat 4 facing the 
monolith 1, 2. 

All layers may be bonded to one another as well as to the tubular housing 3 and/or to 
the monoliths 1, 2 by means of adhesives. The individual layers may have different fiber 
directions for improved hold of the layers with one another. 

It shall be mentioned concerning the configuration of the above-mentioned four 
individual layers that the wire mesh 21 is cut considerably narrower than the remaining three 
layers. 

The ends on the lefl; and right of the individual layers 6, 5, 20 according to Figures 1 and 
3 have a wavy shape 1 1 to create an optimal joint during a 360'' wrapping, as was described 
in the introduction. The layers 5 and 20 now have identical wave-shaped tongues 12 at the left- 
hand end of the layer and corresponding wave-shaped cutouts 13 at the right-hand end of the 
layer, while the wave-shaped tongue 12 and the wave-shaped cutout 13 of the layer 6 are 
provided reversed at the other ends in order to bring about an overlap in the joint area of the 
individual layers during the wrapping of the mounting mat 4 around the monolith, as can be 
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seen especially in Figure 1. 

The embodiment variant of a mounting mat 4 according to Figures 4 and 5 comprises 
two layers: One holding mat 26 with an inner erosion protection brought about by impregnating 
the area A at risk of erosion with an adhesive as described above, which may be a swelling mat 
or a fiber mat, as well as an inner support in the form of a wire mesh 21 or of a ceramic fabric, 
as in the first exemplary embodiment according to Figures 1 and 3. The holding mat 26 has a 
wavy shape 1 1 at the end as do the layers 5, 20 in the first exemplary embodiment. 

The third embodiment variant of a mounting mat 4 according to Figures 6 and 7 
corresponds essentially to that according to Figures 4 and 5. However, no impregnation is 
provided here, but an additional "intermediate layer" is provided instead between the wire mesh 
21 and the holding mat 26 in the form of local areas of thickened material 22 and 23 (fiber mat, 
fiber fabric, braiding), which have an oval shape and a thickness of about 2 mm in the exemplary 
embodiment shown, to provide erosion protection for areas at risk of erosion A of the holding 
mat 26 and the swelling mat. 

Instead of the oval shape, other configurations may also be considered, e.g., a rounded 
"cloverieaf shape" of an individual leaf according to Figure 17, in which case a plurality of 
"cloverieaves" may be arranged at closely spaced locations next to one another in order to 
enlarge the area or to enlarge the area protected fi-om erosion, such that practically no 
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intermediate spaces are formed, i.e., larger areas can be covered, optionally using a complete 
intermediate layer of the size of the holding mat 26. 

As can also be seen in Figure 17, only a small amount of cutting waste of the expensive 
material is generated in the case of a "cloverleaf shape." Nevertheless, the wavy shape is 
prepared basically similarly to the individual layers according to Figure 3 with the advantages 
associated therewith. 

The fourth embodiment variant of a mounting mat 4 according to Figures 8 and 9 has 
a two-layer design and has a holding mat 26 in the form of a swelling mat as well as strip- 
shaped areas of thickened material 22 and 23 in a wavy shape 1 1 as an erosion protection in the 
area of erosion hazard A. The strips extend (contrary to the ovals 22, 23 according to Figure 
7) over the entire width of the mounting mat 4. 

The fifth embodiment variant according to Figures 10 and 11 corresponds essentially 
to that according to Figures 6 and 7. However, not only are local areas of thickened material 
22, 23 of an oval shape provided, but thickness and pressure compensation is provided for the 
above-mentioned ovals over the entire extension of the mat by means of an intermediate mat 
27 (swelling mat, fiber mat), which has oval perforations 24 for the positive-locking fittmg of 
the ovals. 
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In another design of the present invention, the holding forces between the mounting mat 
4 and the tubular housing 3 can be brought about in a specific manner by positive lockmg, 
especially by increasing the surface roughness, before or during the assembly of an exhaust gas 
unit. In particular, the surface roughness can be increased by milling or etching in rough areas. 
Figure 12 correspondingly shows an oval tubular housing 3 with a surface 14 roughened on the 
inside for the positive-locking holding of a mounting mat 4 to be accommodated. A lubricant 
is used as an assembly aid for pushing in the mounting mat. 

Figure 13 illustrates the design of a multilayer mounting mat 4. A layer of an individual 
mat consisting altematingly of swelling mat sections 5 for expansion at high temperature and 
erosion-resistant fiber mat sections 7, where the connecting joint has a wavy shape 11, is 
located inside in close proximity of the monoliths 1 , 2. A phenolic resin film carrier 1 5 designed 
as an adhesive layer is located on the outside in the direction of the inside of the tubular housing 
3. A layer of another swelling mat 6 of such a consistency of mica components that expansion 
occurs already at low temperature is located between the adhesive layer and the above- 
mentioned combmed individual mat. A preassembled phenolic resin adhesive film 15 is 
arranged on the outside of the mounting mat 4 for assembly and is inserted together with the 
mounting mat 4 and is bonded to the inside of the tubular housing 3 during the operation of the 
exhaust gas unit during heating on the outside. 

As can be determined firom Figure 14, a fiber mat 4 can be prepared in the form of a 
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wave-shaped blank 1 1 without cutting waste. 

Figure 1 5 illustrates a cross section through a multilayer mounting mat 4, while Figure 
1 6 shows the overall arrangement of the exhaust gas unit 20 after mounting in a schematic cross 
section. 

Figure 18 shows a motor vehicle exhaust gas unit 20 with an oval tubular housing 3, in 
which two ceramic monoliths 1, 2 are arranged one behind the other. 

The ceramic monoliths 1, 2 are held in a wrapped-around mounting mat 4. 

The mounting mat 4 according to Figure 18, top, is composed of felt fibers which are 
arranged obliquely to the axial axis at an angle a of approx. 30"* and are bonded at the end to 
the interfaces 9, 10. 

The mounting mat 4 according to Figure 1 8, bottom, is composed of fibers that extend 
in loops over the thickness of the mounting mat, wherem the loops 1 1 are bonded in the area 
of the interfaces 9, 10. 

It shall also be noted that the independently patentable features contained in the 
subclaims shall have corresponding independent protection despite the formal reference to the 
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principal claim. All the inventive features contained in the entire application documents also 
fall within the scope of protection of the present invention. 
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lilii'iM^i^ and insulating 
said ceramic monoliths (1, 2) in a said m oto r vdiicle exhaust gas unit (20), with a said h o using 
(3) (pipe or half shells) p r eferably having a noivound (e.g., oval or triangula r ) cross secti o n and 
wi t h o ne or mo r e sa i d inner ceramic monoliths H. 2) o f a c o rrespondin g pfelerabl^6^ 
iMli^iljlMSIi^iiii^ cross scctkm; 
wherein a said mounting mat (4) is wrapped around the ceramic mon o litli and is moun t ed in the 
said housing (3) and the said mounting mat (4) may hav e at least on e said swelUng mat (5, 6), 
wliich is a mixture o f ceramic fibe r s, e xp anded mica and organic binde r , 
charact e riz e d in that 

the said m o un t in g sli^n^ilS^d mat (4) and/or tiwsaid housing (3) is t reated 

chemically and/ or struc t urally f o r m inimizing th e erosion at least in the said areas at risk 
o f erosion (A) or in the areas in wliich damage lias occurred. 

2: Pr o cess in accordanc e with claim 1, 

chai ' acterized in that 

the said mounting mat (4) has a multilayer design consis t ing o f at leas t t wo layers, 

wherein th e mat er ial us e d f o r the individual layers is selected corresponding to the 
fimcti o n of the layer during the opera t ion fo r minimizing the erosion of the said 
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mounting mat (4) as a whole and/or is cut in the pr o pe r configura t ion. 

3: Pr o c e ss in accordanc e with claim 1, 

20 characteriz e d in that 

fiber felts and/ o r fabric ma t s wliich are assigned t o at least one o f the foll o wing 

materials or product groups are used as tlic temperature- and oxida t ion-r e sistant 

individual mats of t he said mounting mat (4): 
= Leached glass 



25 JJ^ = quartz glass 

= aluminum ox id e 



mixtur e s of aluminum o xide and silica 



■ certain boron and/ o r zirconium c o ntents. 



4: Process in acc o rdanc e witli claim 2 o r 3, 



30 charac t erized in t hat 



an individual nuat c o nsisting of said c e ram i c fibe r fabric (20) is used as th e preferably 
inne r layer of the said mounting mat (4) facing the said housing (3). 



5: Process in accordanc e with one of the claims 2 through 4, 

cl i aract e rized in that 

35 a said wire mesh (21), wliich is cut nar r ower pr e ferably in the axial extension o f the 
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moun t t han the rest o f t he said mounting mat (4), is used as t he iiiiicr suppoi I uf Llic said 
mountmg mat (4). 

&. Proc e ss in acc o rdanc e witli o ne of the claims 2 tlifough 5, 

charac t erized in that 

said local e r o sion-mmimizing areas o f thickened material (22, 23) are intr o duced into 

or applied to the individual mat> wh e rein the individual mat may have said indentations 
or perforations (24), wliich fit the ai ' eas o f th i ckened material in a positiv e -locking 
manner, in the area in wliich th e said areas o f tliickened material (22, 23) are introduc e d 
or applied, 

9-. Proc e ss in accordance with o ne o f th e claims 2 through 6, 

charac t erized in that 

fib e rs with a thickness o f 6 t o 12 ^im ar e used in th e individual ma t s. 

Process in accordance with one of the claims 2 through 6, 

charac t erized in that 

a swelling mat is used as tlie individual mat. 

9: Process in accordanc e with claim 8, 

charac t erized in that 
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a combination of s^li c ^ swelling mat and fiber mat sec t ions (5, 6) £irraiiged one beliind the 
other is us e d as th e individual mat, wherein tlie c o nnection joint of the individual 
swelling mat and fiber mat secti o ns has a said wa\y shape (11). 



i^. Process in acc o rdance with o ne of the claims 1 tlir o ugh 9 , 

charact e rized in that 

the individual mat o r the said mounting mat (4) is impregnated in the said areas at risk 

of e r osion (A) befor e being wrapped a ro und the said cerairic monoliths ( 1 > 2), wherein 
the impregna t ion is performed o n tlie side o f the mat facing t he mon o lith with diluted^ 
h e at-resistant adhesives, wliich are made able to penetrate with a wetting agent and are 
assigned to at least o ne of the foll o wing produc t groups : 

= Colloidal solution o f silicic acid dissolved in water, 

water glass, 

= alkali silic o nat e s, e .g.; potassium m e thyl silic o nate, 

=" monoaluminum phosphate solution, and 

= aluminum chromium phosphat e soluti o n. 



•H-: Proc e ss in acc o rdance witli claim 10, 

characterized in t hat 

tli e adliesive is diluted during the impregnation t o tlie e x tent that binder is p i' csent o nly 

iii the c o n t act areas be t w ee n the fibers and optionally be t ween t he fibers and t he mica 
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binder. 

i2r- — Pr o cess in accordance with o ne o f the claims 1 tlir o ugh 11, 
characterized in that 

the said moun t ing mat (4) is bonded t o the said ceramic monolith (1,2) and/or t he said 

housmg (3) with a temperature-r e sistant mat adhesive, whereiii th e mat adhesive is 
applied t o the inside of the said h o using (3) and/or to t he said ceramic monolith (1,2) 
and the said mounting mat (4) i s inserted and is mounted w e t in the said housing (3). 

iSz Process in accordance witli claim 12, 

characterized in t ha t 

a mat adli e sivc that is assigned to at least one of the following product groups is used: 

= Colloidal solu t ion o f silicic acid dissolved in water, 

= wate r glass, 

= alkali siUconates, e.g., potassium m et hyl silic o nate, 

« mon o aluntinum phospltate solution, and 

= aluminum chromium p hosphate solu t ion. 

44: Process in acco r dance with one of the claims 1 t lir o ugh 13, 

chai ' act e riz e d in tlut 

the h o lding f o rces be t ween th e said m o unting ma t (4) and the said h o using (3) are 
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brought ab o ut in a specific maimer by positive locking, especially by increasing the 
surface roughness, befo r e or during th e ass e mbly of th e said ex haust gas unit (20). 

15- . Process in acc o rdance with claim 14, 

charac t erized in that 

the surface roughness is increased by milling or etching in said rough areas (14), 

optionally using a ma t binder. 

16 Process in accordance with one of the claims 1 through 15, 

characteriz e d in that 

a said prcass c mbl c d phenolic resin adhesive film (1 5 ) is ^u T ^^lged on the outside o f the 

said mounting mat (4) and is inse r ted together with th e mounting mat and i s bond e d on 
the inside of the said housing (3) during the Qperati o m ^^j;£^piGiifeii^^ 

j l^i^i^iic^^ of the exhaust gas uni t during heating on th e o utside. 

i9: Mounting of at least o ne said c e ramic monolith (1, 2) in a said, preferably nonround 

(e.g., o val o r triangular) housing (3) (pipe o r lulf shells) of a said motor veliicle e xhaust 
unit (20) using a said mounting mat (4), which has at least o ne said swelling mat (5, 6), 
designed according t o a pr o cess in acc o rdance with claims 1 tlir o ugh 16, 
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charac t erized iii that 

the said mounting mat (4) is a multilayer mat tailored to the fiinction during the 

operati o n of the said exliaus t gas unit (20), wh e rein said diff e ren t swelling mats (5, 6) 
(with ex pand e d mica) and/or said fiber mats (7) (without e x panded mica or without 
granular c o mp o nents) may be pr o vided o n the inside and o n t he o utsid e . 

ift Mounting in accordance wi t h one of the claims 1 t hrough 17, 

cliai ' act e riz e d in that 

the said fiber mat (7) of one said mounting mat (4) is designed as a shear-resis t ant mat. 

^-9^ Moun t ing in accordance wi t h claim 18, 

chai ' act e riz e d in that 

the said shear-resistant fiber ma t (7) has said o blique felt fibers (8), wliich extend at a 

flat angl e (ce) of 5° t o 60° fi ' om the said underside to the said top sid e (9 and 10, 
respectively), of the ma t and t he ends of t he fel t fibers are bonded on the interfaces or 
the said imderside aitd top side ( 9 , 10) of the mat. 

2^: Mounting m accordance with claim 19, 

characterized in t liat 

the said sheai ' -resistmit fiber mat (7) lias fibers that are arranged in said lo o ps (1 1) over 

the t liicfcn e ss of the ma t , wherein the loops arc in con t ac t with and bonded on t he said 
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t o p side and the said und e rside (10, 9 ) of t he ma t , 

— M o unting in acc o rdance wi t h one o f t he claims 1 t lir o ugh 20, 
characteriz e d in that 

an individual mat or the said mounting nut (4) is composed, in the circuinferential 

di r ection - of a said c e ramic - monolitli (1, 2), of said swelling mat s e ctions (5) and said 
intercalated fiber mat sec t i o ns (7) without granular c o mp o nents and without e x panded 
mica, wliich are associated with tlie said areas (A) at risk of erosion, wh e rein the 
comiecti o n edges between the swelling ma t sec t ions and the fiber ma t sec t i o ns have a 
mutually m e shing joint in a said wavy shape (1 1) and the said individual mat preferably 
faces the said ceramic monoli t h (1, 2). 

9r3r. Mounting in acc o rdance with claim 21, 

charact e riz e d in that 

the said er o sion-resistant fiber mat sections (7) have said wave-shaped tongues ( 1 2) and 

th e said pr e ssure^r e sistant swelling mat sections (5) have said wave-sliaped cutouts 

mr 
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